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can be readily regulated. It is not possible for the liquid to either short-
circuit or repeat the prescribed flow cycle. The treatment is even and
effective and the intimate contact of the product with the steam effects
instant heat transfer and ensures a high destruction of bacteria, quick libera-
tion of contained gases, ready neutralisation and exposes the particles of
the liquid to the cleansing action of the steam. The short exposure to heat,
the removal of oxygen and the exclusion of harmful light rays during treat-
ment prevents damage to the vitamin content, oxidation of the fat content
and any change in the normal character of the milk constituents. All
metal surfaces in contact with the product are constructed of stainless
steel.
Plant Design
The design of any pasteurising plant is dependent upon certain conditions.
Most important among these are :
(1)   Mechanical Effects of the Process.
(2)  Metal Surfaces.
(3)   Temperature Control.
(4)  Thermophilic and Thermoduric Organisms.
(1)  Mechanical Effects of the Process.    Pasteurisation exercises certain
important mechanical effects upon the milk so treated.     The cream-line,
which is one of the most prominent commercial factors, is chiefly affected.
To preserve cream-line in  milk after treatment, it   is essential  that   cold
milk should not be pumped or agitated more than is essential.     In designing
a plant, arrangements should therefore be made for all essential pumping to
be carried out prior to holding during the time the milk is warm, by means
of a suitable rotary pump.     If it is desired to carry the milk through the
plant by gravitation, it may be necessary to pump the liquid into receiving
tanks, but care should be taken to ensure that it is never pumped after
pasteurisation or following the subsequent  cooling.    Stirring or agitation
in an equalising tank is reported to reduce cream-line by as much as 10 per
cent, of the total volume.    Cooling also exerts an influence upon the milk (see
page 40).    The pre-heating and holding processes should be carried out in
the absence of air, but aeration of milk in the receiving tank and during
cooling is desirable, provided that such aeration can be carried out without
risk of contamination.
(2)  Metal Surfaces.    The possible effects produced by the metal surfaces
with which milk comes into contact are important and require consideration.
The essentials of any metal used for dairy purposes are :
(1)   It must be easily cleaned and scoured and provide a hygienic surface.
(2)  Metallic contamination of milk must be impossible.
(3)   It must be a good conductor of heat.
(4)  Must be resistant to any form of corrosion.
(5)  Be easily and cheaply fabricated.
(6)   It must be reasonable in price.
(7)   It should not exert any toxic or deleterious effect upon the flavour or the
keeping qualities of the product.
The first essential is a surface which can be easily cleaned and scoured;
secondly, the possibility of metallic contamination of milk must be avoided.
Fortunately, with the choice of metals now at the disposal of manufac-
turers and the quality of such metals, risk of metallic contamination
has been reduced to a minimum. Tinned copper has been employed